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Abstract: We propose that the magnetic moment formulas of baryons may be determined by 
quantum numbers, and obtain three formulas: NcSIUbUQaQ })1()1({ 0 , 
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1 QYIU is a composed quantum number. This is a new type of 
magnetic moment formula, and agrees better with the experimental values. It is also similar to 
corresponding mass formulas of hadrons. 
Key Words: magnetic moment, quantum number, baryon 
PACS: 13.40.Em, 11.30.Fs, 14.20.-c  
Usually calculated methods of magnetic moment for baryons are based on various quark 
models. From this a well-known result 2/3/ np [1] and some progresses have been 
obtained. But, the data of magnetic moments do not agree with original quark model [2] except 
)(2)( 0 , and these methods connects necessarily with the structure and internal 
interactions of particles. Therefore, the magnetic moment formula of baryons is still an opinions 
vary, and a researched question from various aspects [3-31], which included quark mass and 
rotation, QCD, lattice, field theory, and string, etc. Some models are very complex. 
Applied an analogous method of mass formulas of hadrons determined by quantum numbers, 
for example, the Gell-Mann-Okubo mass formula, we propose a new type of magnetic moment 
formula for baryons determined by quantum numbers. 
First, we propose a magnetic moment formula: 
NcSIUbUQaQ })1()1({ 0 ,      (1) 
in which pN me 2/ is a magnetic moment of proton. It agrees qualitatively with data 
except 0 , when 0 =-0.943, a=2.05, b=-0.9, c=0.33. 
Next, the second magnetic moment formula is: 
NcSUbUQaQ })1()1({ 0 .       (2) 
It agrees better with data, when 0 =-0.943, a=2.05, b=-0.485, c=0.33. 
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Third, we introduce a composed quantum number  
|)||(|
2
1 QYIU ,                          (3) 
which is namely the values of U-spin for U( )=0 and U( 0 )=1. Such the magnetic moment of 
the J p 1 2/
 
baryon octet may classify four groups: a U =0 singlet ( ), two U =1/2 
doublet (p, ) and ( , ), a U =1 triplet ( 0 , 0 , n). The experimental values seem to 
show that various magnetic moments of baryon octet are classified according to two quantum 
numbers charge Q and U . Then assume that the magnetic moments are positive for baryons with 
Q=1, while the magnetic moments are negative for baryons with Q=0 or 1. So we propose an 
absolute value formula of magnetic moment for baryon [32]: 
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The magnetic moments take also absolute value in quark model [2]. Let A=0.679 and B=0.9565, 
we obtain the theoretical values. In the table 1 we compare the experimental values [33] with 
some theoretical results.      
Table 1. Comparison of the experimental values of magnetic moments with some theoretical 
results 
)(B Ref.[10] Ref.[11] Ref.[12] Ref.[14] Ref.[20](Q
CDSA) 
Ref.[21] Ref.[27](
NQM)]  
p 2.65 2.79 input 2.79 2.54 2.34 2.79 
n -1.90 -1.92 -1.86 -1.91 -1.69 -1.61 -1.86 
-0.60 -0.61 input -0.61 -0.69 -0.58 -0.61 
2.36 2.46 2.68 2.48 2.48 2.25 2.68 
0
  
-1.61 -1.53 -0.8 -0.67 -1.61 
-1.20 -1.20 -1.04 -0.98 -0.90 -0.89 -1.04 
0
-1.23 -1.20 -1.43 -1.25 -1.49 -1.28 -1.44 
-0.72 -0.73 -0.50 -0.50 -0.63 -0.50 -0.51  
)(B Ref.[36]
O+D 
Formula(1) Formula(2) Formula(4) Expt. [33] 
p 2.793 2.793 2.793 2.7928 2.7928 
n -1.913 -1.913 -1.913 -1.9130 -1.9130 
-0.613 -0.613 -0.613 -0.6170 -0.613 0.004 
2.458 2.759 2.463 2.4533 2.458 0.010 
0
-2.553 -1.583 -1.5735 -1.61 0.08 
-1.160 -1.341 -0.977 -1.0953 -1.160 0.025 
0
-1.25 -1.253 -1.253 -1.2340 -1.250 0.014 
-0.651 -0.647 -0.647 -0.7558 -0.6507 0.0025  
Moreover, there is a simple approximate relation between two constants in (4): B/A=1.409 
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)/( np =1.460 3/2. Further, many relations of baryon magnetic moments may be 
obtained based on the relations of quantum numbers. For instance, from the formula (4) we may 
derive following results: 
)(2)()]()([2 00 n (-4.446 -4.413),  
)(2)()()(3 0 n (-3.449 -3.214),  
)(2)()( 00n (-3.163 -3.22), 
)(3)()()()( 0
 
(-1.863 -1.811 -1.839), 
)()()()( 00p (-1.1828 -1.208), 
|)(||)(||)(||)(| 00p (4.0428 4.068), etc. 
Perhaps, the magnetic moments of antiparticles are only opposite values with corresponding 
particles, for example, )()90(8005.2)( pp N for negative proton [34]. 
Linde, Puglia and Dahiya, et al., discussed magnetic moments of 3/2 resonances and decuplet 
[35-37]. When the magnetic moment formula (4) is extended to the J p 3 2/ baryon 
decuplet, it should add a spin-term, is namely: 
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This is also similar to the mass formula of corresponding baryons. If A and B are the same values, 
we will obtain C=1.0692 since )( =-2.02 0.05 [34]. Then other magnetic moments of 
decuplet baryons can be predicted:     
Table 2. A prediction on magnetic moments of decuplet baryons  
0
U
1 3/2 2 3/2 1/2 
6A+2B+1.5C 2A+2.5B+1.5C 3B+1.5C 2.5B+1.5C 1.5A+2.5B+1.5C
9.2558 5.3531 -4.4733 -3.9951 3.7516 
0 0
1 1/2 1 1/2 
-0.5A+2B+1.5C -0.5A+1.5B+1.5C -A+2B+1.5C -A+1.5B+1.5C
-3.1773 -2.6989 -2.837 -2.3596 
Of course, in formula (5) A and (or) B are also probably different. Or combined spin J, the 
quantum number U may be extended. 
In a word, it is a new type of magnetic moment formula, which is independent to the 
4 
constituents, structures and interactions inside baryons, and is similar to corresponding mass 
formulas of hadrons. 
References 
1.M.Beg, B.W.Lee and A.Pais, Phys.Rev.Lett., 13,514(1964). 
2.B.I.Feld, Models of Elementary Particles. Blaisdell Publishing Company(1969). 
3.R.C.Verma, Phys.Rev., D22,1156(1980). 
4.H.J.Lipkin, Phys.Lett., B89,358(1980); Phys.Rev., D24,1437(1981). 
5.R.B.Teese, Phys.Rev., D24,1413(1981). 
6.Y.Tomazawa, Phys.Rev., D25,795(1982). 
7.F.Myhrer, Phys.Lett., B125,359(1983). 
8.J.Franklin, Phys.Rev., D29,2648(1984); D30,1542(1984). 
9.B.L.Ioffe and A.V.Smilga, Nucl.Phys., B232,109(1984). 
10.K.Ushio, Phys.Lett., B158,71(1985). 
11.H.Hogaasen and F.Myhrer, Phys.Rev., D37,1950(1988). 
12.G.Morpurgo, Phys.Rev., D40,2997(1989). 
13.C.E.Carlson and J.Milana, Phys.Rev., D40,3122(1989). 
14.Kuang-Ta Chao, Phys.Rev., D41,920(1990). 
15.P.Ha and L.Durand, Phys.Rev., D41,997(1990). 
16.G.Karl, Phys.Rev., D45,247(1992). 
17.L.G.Pondrom, Phys.Rev., D53,5322(1996). 
18.M.Casu and L.M.Sehgal, Phys.Rev., D55,2644(1997) 
19.J.Linde, T.Ohlsson and H.Snellman, Phys.Rev., D57,452(1998). 
20.B.O.Kerbikov and Yu.A.Simonov, Phys.Rev., D62,093016(2000). 
21.Yu.A.Simonov, J.A.Tjon and J.Weda, Phys.Rev., D65,094013(2002). 
22.V.Gadiyak, X.Ji and C.Jung, Phys.Rev., D65,094510(2002). 
23.B.Borasoy, R.Lewis and P-P.A.Ouimet, Phys.Rev., D65,114023(2002). 
24.W.Wilcox, Phys.Rev., D66,017502(2002). 
25.T.M.Aliev, A.?zpineci and M.Savc, Phys.Rev., D66,016002(2002); D67,039901(2003). 
26.J.Franklin, Phys.Rev., D66,033010(2002). 
27.B.S.Bains and R.C.Verma, Phys.Rev., D66,114008(2002). 
28.D.B.Leinweber, Phys.Rev., D69,014005(2004). 
29.R.F.Lebed and D.R.Martin, Phys.Rev., D70,016008(2004). 
30.M.Mekhfi, Phys.Rev., D72,114014(2005). 
31.F.X.Lee, L.Zhou, W.Wilcox and J.Christensen, Phys.Rev., D73,034503(2006). 
32.Yi-Fang Chang, Nature Journal. 17,5,304(1995). 
33.W-M Yao, C.Amsler, D.Asner, et al. Particle Data Group. J.Phys. G33(2006)1. 
34.A.Kreissl, A.D.Hancock, H.Koch, et al., Z.Phys., C37,557(1988). 
35J.Linde and H.Snellman, Phys.Rev., D53,2337(1996). 
36.S. J. Puglia and M. J. Ramsey-Musolf, Phys.Rev., D62,034010(2000). 
37.H.Dahiya and M.Gupta, Phys.Rev., D67,114015(2003). 
